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Introduction: This study assessed the impact of normobaric hypoxia and dietary nitrate (NO3–) 
ingestion on shivering thermogenesis and vascular control in response to acute whole-body cooling. 
 
Method: Ten male volunteers underwent supine passive cooling at 10°C air temperature across four 
conditions; NORM_PLAC: 20.9% fraction of inspired oxygen (FiO2) with ~0.003 mmol NO3- 
ingestion, NORM_NTR: 20.9% FiO2 with ~13 mmol NO3- ingestion, HYP_PLAC: 12.6% FiO2 with 
~0.003 mmol NO3- ingestion, HYP_NTR: 12.6% FiO2 with ~13 mmol NO3- ingestion. Shivering 
thermogenesis via mechanomyography (MMG) and pulmonary oxygen uptake (V̇ O2) were 
continuously assessed to determine shivering onset. Vascular activity, via laser doppler flowmetry 
(LDF) at the forearm and mean arterial pressure (MAP), in addition to rectal and skin temperature 
(Tre and Tsk), were continuously assessed and analysed across a 30 min time window during 
passive cooling. Preliminary data from 7 participants is presented. 
 
Results: Hypoxia significantly reduced (earlier) shivering onset time assessed via MMG and V̇ O2 
(mean of NORM condition minus HYP conditions; MMG, 500 ± 140 s, P=0.02; V̇ O2, 337 ± 158 s, 
P=0.04) and increased microvascular perfusion (NORM minus HYP; LDF, -18 ± 7 PU, P=0.03). 
Hypoxia reduced MAP, reduced Tre and increased Tsk (NORM minus HYP; MAP, 3 ± 2 mmHg, 
P=0.2; Tre, 0.06 ± 0.06 °C, P=0.3; Tsk, -0.24 ± 0.19 °C, P=0.3), though these differences were not 
significant. No significant main effects were found for nitrate ingestion (mean of PLAC conditions 
minus NTR conditions; MMG, -430 ± 220 s, V̇ O2, -532 ± 326 s; LDF, 21 ± 16 PU; MAP, 4 ± 2 mmHg; 
Tre, -0.06 ± 0.07 °C; Tsk, -0.21 ± 0.29°C). 
 
Conclusions: Initial findings suggest increased heat loss with hypoxic exposure, leading to earlier 
onset of shivering thermogenesis. No differences were seen with nitrate ingestion. Interactions 
between hypoxia and nitrate ingestion requires further investigation. 
